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(57]  ABSTRACT

A multl-functlon sound system 1nclud1ng an AM stereo-
phonic receiving function in which interference with
-~ operating circuits in modes other than the AM stereo-

phonic mode is ellmlnated A limiter receives a [IF AM

- . stereophonic received signal and removes the amplitude : i
- variation components therefrom and couples the result-
ing signal to a phase. detector composed of a phase- |

locked loop which produces as an output signal a sub-

- signal. A switch is provided which deactivates both the
~ limiter and the voltage-controlled oscillator in the

phase-locked loop circuit when the sound system is set '

-~ to other than the AM stereophonic receiving mode

6 _Clauns_, 2 Drawing; Figures
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SOUND SYSTEM HAVING SUPPRESSION OF AM
- STEREOPHONIC RECEIVING
- CIRCUIT-INDUCED NOISE

BACKGROUND OF THE INVENTION

The present invention relates to a multi- functlon

~sound system having an AM StereOphomc recewmg
function. More particularly, the invention relates to a
_multl-functlon sound ‘system which incorporates an
AM-PM stereophonic type AM recelvmg function and -
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DESCRIPTION OF THE PREFERRED
- EMBODIMENTS

A preferred embodiment of the present mventlen will

5 be described with reference to the drawings.

_FIG. 1 shows in a block diagram a preferred embodi- -
‘ment of a multi-function sound system of the present

- invention, An AM-PM stereophonic signal is received
- -and converted to an IF signal which. is applied to a

10

other functions such as an FM reeewmg function and '

the like. |
~ In an AM-PM type AM Stereophome broadeastmg“

system, an AM stereophonic signal is transmitted in

and amplitude modulated by a main. mgnal There has

‘been prewously disclosed an AM-PM type AM stereo-
phonic receiving system in which the envelope of a 20
received signal of this type is amphtude detected to

thereby obtain a main signal output, amplitude variation

components of the received signal are removed by a

limiter having an amplifying function, and then the 25

resulting signal is phase detected W_lth a phase-locked
loop (PLL) circuit to thereby obtain a sub signal output.

~ The main and sub signals are combined in ‘a matrix
~ circuit so as to obtam right and left ehannel s:gnal out-
| | S . S

There has: also been dlsclosed a So-called multl-func-_'
tion sound system which incorporates such an AM

puts.

stereophonic receiving function and other pperatlng

functions such as, for example, an FM receiving func-
35

tion, a record disc reproducing function, and the like.
When the multi-function sound system is, however,
switched to a function other than the AM stereophonic

receiving mode, problems occur. Specifically, since the
limiter in the AM stereophonic receiver section has a
large amplification factor and produces a substantially

rectangular pulse signal, if a small level of noise is intro-
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which a carrier signal is phase modulated by a sub signal

non-inverting input of a limiter 1 which is formed with
a differential amplifier. The limiter 1 serves to amplify

“and limit the amplitude of the AM-PM stereophonic

signal thus applied and to remove the amplitude varia-
tion components of the AM-PM stereophonic 31gnal |
The rectangular signal output from the limiter 1'is in

~turn applled to a PLL elreult 2 whleh phase detects a .
_'-Sub signal. | | '

The PLL mreuﬂ: 2 meludes a 90 phase eomparator' :'

22 which compares the phase of the output from the

limiter 1 with the output from a V.CO 21, a loop filter 23

~which converts the compared outputfrom the phase
comparator 22 into a DC voltage ouiput, and a DC

~ amplifier 24 whleh amplifies. the DC voltage eutput |

from the leep filter 23 and controls the VCO 21. |
The phase modulated ‘component of the AM steree-— .'

~ phonic signal is produced by the phase eemparatdr 22as

40 function switch S operates to connect the inverting

duced into the input of the limiter, the limiter produces

a high level pulse which adversely affects other circuits

such as by induction or radiation. In addition, the free-

running oscillator output from the voltage-controlled

oscillator (VCO) in the PLL may also radlate to other-

circuits.

SUMMARY OF THE INVENTION

a multi-function sound system which eliminates radia-

tion from the AM stereophonic receiver circuit except

when an AM stereophonic signal is being received.

there 1s provided, according to one aspect of the inven-
tion, a multi-function sound system in which a limiter in
an AM stereophonic receiver section is deactivated

except when an AM stereophonic signal is being re-
cetved. Also the oscillation of the VCO in the PLL

circuit used for detecting a sub signal is stopped.
BRIEF DESCRIPTION OF THE DRAWINGS
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a sub signal (L—R). On the other hand, a main signal

(L-+R)is detected by an envelepe deteetor (not shown)
which deteets the amplitude variation eompdnents of
the IF signal in a known manner. The main signal is

“ applied to one input terminal of a matrix circuit 3 while
- the sub signal produced by the phase comparator 22 is

applied to the other input terminal of the matrix circuit

-3. The matrix circuit 3 mixes both the main signal and
‘the sub 31gnal and produces right and left ehannel out-

put signals. - - | S
A functlon switch S; Wthh 1s used to sw:tch between

'AM and FM receiving modes is further connected to

the inverting phase input terminal of the limiter 1. The

input terminal of the limiter to ground potential except
when receiving an AM signal. The ground potential of -

the function switch S; is applied through the common
“terminal of the switch Sj to the input of a comparator 4.

The output from the comparator 4 is sequentially ap- -
plied as an oscillation stop signal to the other input of

the VCO 21 for stopping the oscillation of the VCO 21.
- When the function switch §j is switched to the AM

~ stereophonic signal receiving position, the DC balance

It is thus an object of the present invention to provide ¥

of the differential input to the limiter 1 remains normal

and hence the limiter 1 operates normally. When the '
function switch Sy is switched, for example, to the FM

- stereophonic signal receiving position, or any posnmn_
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FIG. 1 is a block diagram of a preferred embodiment

of a sound system to which the invention is applied; and

65

FIG. 2 is a circuit diagram showing a specific exam-

ple of essential parts of the sound system shown in FIG.
l- : ' :

In order to accomplish the above and other objects, - except for the AM stereophonic signal receiving posi-

tion, the inverting input of the limiter 1 is grounded.

This causes a DC imbalance in the differential input to =

the limiter 1 which in turn stops the amplifying and
limiting operations of the limiter 1. Simultaneously, the
comparator 4 produces a high level output signal dueto
the grounding of the input terminal of the comparator 4

and applies the high level output signal to the VCO 21

to stop the operation of the VCO 21. Accordingly, this
eliminates the transmission of noise to the limiter 1 and

.unwanted radiation caused by the oscillation of the

VvCO 21. | |
FIG. 2 shows circuit diagram of the limiter 1 and the
comparator 4 and the function switch S;, wherein like

reference numerals designate the same components as in
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FIG. 1. The limiter 1 includes three differential amplifi-
ers 11, 12 and 13 coupled in a cascade arrangement, the
respective amplifiers 11, 12 and 13 including differential
transistor pairs Q and Q», Qs and Qg, and Qg and Q.

The differential amplifiers 11, 12 and 13 respectively
produce differential output signals through emitter fol-

lower transistor pairs Q3 and Q4, Q7and Qg, and Q1 and
Q12. Transistors Q13, Q14, Q15, Q16 2and Q17 as well as a
diode D1 and related components form a current source
for the respective differential amplifiers. _

The output of the function switch S on its common
terminal is applied to the base of the differential transis-
tor Q2 to thereby control the base potential of the tran-
sistor Q3. The output of the function switch Si on its
common terminal is also applied to the non-inverting
phase input of the comparator 4 to thereby control the
comparator 4 which thus compares the output signal
from the function switch S with the reference voltage
E and produces a VCO control voltage.

It may be appreciated from the foregoing description
that since in the multi-function sound system of the
invention unwanted radiation form the AM stereo-
phonic signal receiver circuit to the other circuits is
suppressed using an extremely simple configuration, a

multi-functional sound system is provided which has

excellent characteristics.

What is claimed 1s: |
1. A multi-function sound system adapted for receiv-
ing AM stereophonic broadcast signals of a type in
which a carrier is phase-modulated with a sub-signal
and amplitude modulated with a main signal, compris-
- ing: a limiter for removing amplitude variation compo-
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nents of a received AM stereophonic signal, a received

signal being coupled to an input of said limiter; phase
detection means for detecting said sub-signal from an

output of said limiter; and means for controlling said
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limiter to deactivate said limiter in operational modes
other than an AM stereophonic receiving mode.
2. The sound system of claim 1 wherein said phase

detection means comprises a phase-locked loop includ-

ing a voltage-controlled oscillator; and wherein said

control means further comprises means for deactivating

sald voltage-controlled oscillator except in said AM
stereophonic receiving mode.

3. The sound system of claim 1 wherein satd limiter
has inverting and non-inverting inputs, a IF AM re-
ceived signal being applied to said non-inverting input;
and wherein said control means comprises a switch
having one terminal coupled to said inverting input and

“a second terminal coupled to ground, wherein said in-

verting input is grounded other than in said AM stereo-
phonic receiving mode.

4. The sound system of claim 3 wherein said means
for deactivating said voltage-controlled oscillator com-
prises a voltage comparator having a first comparison
input coupled to said inverting input of said limiter and
a second comparison input coupled to a reference volt-
age source.

5. The sound system of claim 2 wherein said limiter
comprises first through third differential amplifiers cou-
pled to cascade and emitter-follower amplifier transis-
tors coupled to outputs of said third differential ampli-

fier for producing output signals from said limiter.

6. The sound system of claim 2 wherein said limiter
comprises first through third differential transistor pairs
coupled in cascade with emitter-follower coupled tran-
sistors forming coupling elements between cascade-

“connected emitter follower transistor pairs; first

through third current source transistors for supplying
substantially constant currents to said first through third
differential transistor pairs, respectively; and first and

-second output transistors coupled in emitter-follower

configuration receiving input signals from outputs of

said third differential transistor pair.
x % X% Xk X
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